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MDIOA.CTm DECONTAMINATIONPROPERTIESOF LiffiORATORYSURFACES

II. PAINTS, PLAS'tICS ANDFWCR MATERIALS

ABSl'Ri.CT

The susoeptibility of various paints,plastics,and floor material~

to contamination and their subsequent .ease of decontamination have been

determined by simple empirlcal testso The probable usefulness of these

materials in Radioactive Laboratories and attendant facilities ar~ further

indicated by ohemical resistance tests with common laboratory reagents.
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RADIOACTIVEDECONTAMINATIONPROPERTIESOF LABCRATCRYSURFACES

lIe PAINTS~ PLASTICS ANDFlOOR MATERIAlSl

2 3
Paul Co Tompkinsy Osc;ar Mo Biz7,eU. and Clyde Do Watson4

Oak Ridge National La.boratory~ Oak Ridge9 Tennessee

Many materials which are commonly used in radiochemical laboratorie8

have proved difficfulty if not practically impossible 9 to clean once they

have become contaminated with a radioactive eleinento This has led to the

general conclusion that radioactive decontamination and surfaoe erosion are

practically synonymous0 Therefore, considerable emphasis has been placed on

a search for materhls whi~h are resistant to chemical corrosion and abra~

siony with much of the emphasis being placed on properties permitting reo.

plaoement of sections which are highly contaminatedo

Complete relian~e on the use of expendable materials for permane!),t fix-

tures is less satisfactory in many instances than the use of more permanent..

surfaces if these can be satisfactorily cleaned by ordinary reagent tech- .

niqueso Also!) many persons in relatively small institutions do most of their

work at activity levels low enough to permit proper mamtenance by the oheaper

siono

Extensive scouting experiments with several materials and reagents led

to the development of simple9 empirical tests by which the susceptibility of
,I

diffefent materials to contamination!) and their subsequent ease of decontam-

ination could be oompared under controlled conditions U) 0 This paper re...

ports the results obtained by the standard test on different resins (paints
.. . 5

and strip coats);~p~stics and flooring materialso

Ii
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S1noe these materials are used to ooat either porous ar oorrodible items,

the best surfaoes would be built up as follows I

1) First Layer - Seal Coat. This ooat must penetrate the porous mate-

rial to some depth (several m. on ooncrete or wood) and fill all the pore~

..

with a homogeneous, chemically resistant bodyo

2) Second Layer - Permanent Surface Coat. This is preferably a homo-

geneous extension of the seal coato It should be resistant to those condi-

tions to which it is destined to be exposed, and should have a low adsorp-

tion value for the radioelements of interest.

3) Third Layer - Final Surface Coato This maybe varied to suit con-

ditionso In addition to the requisite chemical and physical properties, it

should have a low susceptibility to contamination, and a large decontamina-
6

tion index far all the radioelements of interest, and the most important

contaminating conditions encounteredo In the case of flooring material, an

exterior wax finish is often used.o These data are of a preliminary nature

to the extent ·that a wider range of elements and contaminating conditionq

must be explored before a full evaluation can be made0

MATERIALSANDMETHODS

PREPARATIONOF THE COATINGS

The various coatings were applied to 2t x 2t-inch plaques as nearly as

possible in the manner and to the type of material recommended by the manu-

facturer. They were cured in a dust-free atmosphere with adequate ventila-

tion for the prescribed time or longer 0 Those which required heat curing

were baked under the conditions prescribed by the manufacturer 0

The finished plaques were stored individualJ.y and examl...'1ed carefully

~efore useo Only those which presented a smooth, nonporous appearance were
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8.~oted in an e.f.rort to obtain l1ata uncle: the beat 'pol1l1bleooDd1t1ons.
,

Scme of ~ mater1als were submitted in sheet torms. PlaqU88 ot the

proper s1.ze were out trom these sheets, and the "edge8 rounded ,to m1f1"m1ze

adsorpt10n. These "mater1als are indioated bl an asterisk in tableso

, I

DECONTAMINATINGTESTS

Carrier-tree 7 solutions ot H:l3204' Ba140, and 1131 were used m the
torm and conoentrations provided bl the Operations Division ot OakRidge

National le.boratory (6.) 0 Approx1mateq 100 - 200 pc ot aoti vity was applied

as contamination in eac~ case.

The methods tor testing the suoceptibilit7 ot a surtaoe to oontam1na-

tion and its subsequent ease ot deoontamination with various reagents have

been described in a previous paper (1). The susoeptibility test measures

the apparent adsorption 01' the radioelement by the surtaoe when .~ small drop

1s allowed to stand in oontaot with the surtaoe tor an hour. The deoont~
\

nation test measures the total amount ot oontamination that may be removed

at the end ot the 8eoond decontamination step when a small drop ot radioao-
I.'

tive solution is dried on the surtaoe under oontrolled conditions and then

removed, first by the atandard reagent alone, and then by scrubbing.

The standard J'ea{l8nts used tor this work are a

'lor p32. 8

For Ba1408

For 1131 a

3N HN03 - 3N H'JP04

6N BN03
56% HI

A beginning has been made toward the development at less corrosive' re.'!"

agents, such as detergents, whioh would be the ones used in praotioe. These

would be expeoted to vary in effioiency trom one material to another. The

detergents used were prepared in accordanoe with the specifioations 01' the

,J-
. . '"

- -- -
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manufaoturer. A 1$ solution was used exoept as otherwise speoified.

CORROSIONTESTS

The various ooatings were also applied to rounded rods 3/S-inoh diame-

ter by 5 inohes long of soft wood or aluminum. These were immersed at room

temperature for periods of one week in 3M solutions of rINO),HCl, H2S04' NaOH
and in hexone (seleoted as a "typicalll organic solvent of the ketone type).

Failure of the ooating was indioated (1) if the reagent beoame badly

disoolored, (2) if the ooating beoame soft or () if "bleed through" was in-

dioated by disooloration of the test rod at a level of 0.5 om above the 1m-

mersion level.

The ooatings were rated as follows:

E - Passed all tests

S - Satisfaotory for HCI, HNO), ~S04' NaOH

AS - Satisfaotory for acids, failed with NaOH

AS**- Failed with NaOH, and only one acid

S** - Satisfaotory for NaOH, failed with one aoid

F - Failed with NaOHand two aoids

These symbols appear beneath the name of the various materials whioh are

listed alphabetically under the manufacturer's name in Tables I and II. This

classifioation draws not only on the data obtained in our laboratoI'Y, but also

from data obtained by us under other oonditions, and on data obtained by others,S

Speoifio oorrosion data obtained in our laboratory is listed in Table V. There

was insufficient informat1on 'on some materials to permit suoh olassification and

these have been left blank,

The purpose of this investigation is to explore the extent to which pro-

teotive coatings can be used with orJinary structural materials such as

wood, transite, concrete, etc., so that reagent cleaning procedures can be

used for their maintenance. A serious attempt has been made to develop the
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, information in such a way that it will con1?ribute to the u1timat~ construo-

. tion of standard' tables so that deoontamination properties may be inolmed

among the, physical and ohemioal properties of a prOl;luot.

RESULTS AND DISOUSSION

OHEMIOALRESrSl'ANOE TESTS

,I

,.,

.Previous studies, (1) have shownthat when a cleaning solvent is applied

to a surfaoe oontaminated with a radionuQlide, practically all of the contam-

inant that can be removed in a reasonable time is removed very rapidly. The
. :
very tenaoious retention of the residual activity that is so well known to,

workers in the fie1£1 has been shown to arise in part from a slow rate of ex-

change between the surface and the solvent 0 The.removal of this slowly ex-

changing fraction, as well as of atoms irreversib~ attaohed to the surface,.

ean be accomplished only by a process of surface erosion, preferably by the

removal of suocessive "monolayerso"

Therefore, it is desirable to find a solvent whioh may be used as the

final step in the oleaning process which would attaok the surface very slowly

and yet not soften it signifioantly 0 This oharaoteristic, as well as general

chemical resistanoe, is important in oonsidering the results of the corrosion

tests.

The following discussion ooncerns only the proteotive ooatings. Fluor 0-

thene, po17thene, Duralon 1135and Monsanto'J:'esearch sample J -653, whioh is a

strip coat, withstood. all of the oorrosion tests. The baked Shell enamel and

Unicbrome B-124-l successfully withst~od the hexone 'but failed in the presence

..

of the alkali. .t.

The'Devon Basin K 5925 withstood the 4..e,xone for 24 hours, and all of the /'

..
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Mater1al and Yanut.oter Ch-o.s Sp111 ,A4lozobe4 step 1 step 2
(Oorros1on Ratins) Isotope Averase .Lnd.ex in 1 bz'. nIIII nI nI

.
Plast10 Ooating 18228 p32 4.1 .2 3.4 3,.0 .4
Oarrosite Oorporation BbJAO '" S.l .2 4.4 3.9 .s

(S) I 1 3.1 .02 1.4 1.4 .1

Plastio OoatinS (Aluminum) p32 3.6 .S 3.3 2.7 .6
Oorros1te Oorporation B!,J40 Ii, 4.8 03 403 302 1.1

(1) I 1 301 .02 104 103 .1

DevonResin K-,S92S(Oleu) p32 401 02 304 2.8 .6 -
Devoe and Reyno14s Oompany

B!.,140
'" 505 .02 3.8 305 .3

.
(S) I 1 2.6 .2 1.9 1.8 .1

Uloite* p32 904 .005 7.1 3.6 3.5
D,,pont Oorporation Ba140 1. 502 .3 407 4.4 03

(S) 1131 506 0002 2.9 206 03

Polythene* p32 704 .009 50' 3.8 1.5
DuPont Oorporation B!140

6 601 09 600 400 2.0
I 31

-
(E), 407 003 3.2 208 04

/

Shell Ell8JI1el (Baked) p32 700 0008 409 400 .9

DuPont oorrration Bi3140 1. 9.1 0004 6.7 4.0 2.7
(AS I 1 400 001 2.0 109 .1

Shellstone* p32 5.3 0)004 209 20S .4
E. Ho Sheldon & 000 Ba140 J 102 21.60 2.5 2.3 .2

(E) 1131 106 007 04 03 01

Supernite Varnish p32 509 .01 309 20S 1.4
The GulaDd Oompany

B!140
600 .01 400 3.8 .2

(A.S. ) I 31 208 , .02 1.1 100 .1

Aoanal (Gray) p32 407 003 3.2 3.1 .1,
The Garland Company Ba140 ;, 50S 008 404 300 1.4

(5) 1131 301 oOS 108 107 .1

Acana1 (White) p32 301 04 207 2.5 02
The Gar land Oompany Ba140 J 309 03 304 302 .2

(s) 1131 302 002 10S 103 02

Textol1te* p32 500 007 308 3.2 06
General Eleotrio Coo

B!,140
'" 409 .05 306 304 .2

(E) I 1 300 003 105 1.2 ..3

Pli-Namel 815 Conorete p32 507 004 403 207 106
The Gl1dQ.enCoo (Gray Ba140 2 602 ,,02 405 400 05

(AoSo) 1131 3.4 001 104 102 .2 .

Blaok Chem" Resistant (11 p32 508 003 403 306 07
The G11dden Company BaJ40 Ii 408 007 306 3.4 02

(AoSo) 1131 203 008 102 101 .1
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GrOBS' . Spill Adsorbed .Step 1 Step 2Material as*t Manufacturer
(Corrc>ddtt Rating) Isotope Average'l114ex 1211 hr. DIe

DI DJ:
........

,
p32. Blaok OLem.J.es1stant (J2 3.2 .4 2.8 2.2 .6

'!he Glidden Gompany BaJ40 J .3.4 .2 2.7 2.2 .,
(1) , 11.31 1.0 .4 ,6 ., .1

B.J.ack ChemoResistant 113 r2 6,0 .04 4..6 .3.4 1.2
'!he Glidden nomparq

:B!,J40
'J. .3.7 ,80 3.6 3.1 .,

(J') I 1 2.9 .08 1.a 1.3 .,

Methacrylate (White) p32 4.01 .20 3.4 3.1 .3
IJ!heGlidden Oempan)'" B!J40 It . 3.9 .04 2.' 2.5 .04

(8) I 31 4.1 .01 2.1 1.9 .2

Alkyd (White) p32 5.7 001 3.7 302 05
The Glidden Company BbJ40 it. 4.6 001 206 2.6 003

(AoBo**) I 1 209 003 1.4 100 04

Vinyl Paint (White) p32 5.1 .02 3.4 2.6 .8
The Glidden Company BaJ40 it. 4.0 .03 205 2.4 01

(s) 1131 308 .01 1.8 107 .1

Rubber Iraint (White) . 32 5.9 .01 .3.9 2.9 1.0P
The Glidden Company BiJ40 2 4.7 003 3.2 2.9 .3

(8**) I 31 302 002 1.5 104 .1

mated Rubber (Gray)
2 4.0 050 3.7 3.2 05

!be Glidden CompaIIY ]!aJ40 it. 5.4 .01 304 3.1 .3
(A.B.) 1131 302 .02 1.4 1.3 01

Goodyear Vinyl Btyle 3511* p32 209 5030 3.4 30.3 01
Goodyear Rubber Company BaJ40 1.6 5.60 204 200 04

(B) 1131. 2.2 020 105 104 01

J -241..B (Gray) p32 506 004 402 3.1 101
The Gordon Lacy Company

B!,;J40
2- 5.9 .02 4.2 3.9 .3

(A.B.**) I 1 304 002 1.7 107 003

J -211=E (White) p32 404 .04 3.0 207 .3
The Gordon lacy Company B!140 iJ£ 5.3 .02 306 301 .5

(s) -- I 31 302 .008 101 101 003

A=24S-B (Clear) p32 701 .007 4.9 3.5 1.4
The Gordon Lacy Company BJ40 g 604 .02 4.7 400 .7

(B) I 31 3.7 0003 102 102 .03

.1-220-F p32 , 5'09 .02 4.2 300 102
The Gordon Lacy Company

Bi,,140 2 5.4 .03 309 203 106
(B) I 1 208 .005 05 04 01

A-89...A (Black) p32 603 004 409 301 108
+he Gordon Lacy Company na140 508 .01 308 3.2 ..6

(B) 1131 .303 .02 106 1.5 01
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Material aDd Manufacturer Gross Spill % Adsorbed Step 1 Step 2
-I(Corrosion Rating) Isotope Average Index in 1 hr. DIe DI DI t.
"

Silicone-,83 p32 9.2 0002 60, 40' 2.0 ; .j

(Heat Driea) Ba140 .§ 809 .002 6.2 '01 1.1 .
:'1

JJnterchemica1 Corpo 1131 ,.2 .003 2.7 2.6 01
(AS)

Silicone-575 p32 8.0 .006 ,.8 409 .9
(Heat Dried) Ba140 1 7.3 .003 4.8 4.7 .1
Interchemica1 Corpo 1131 '01 0006 209 2.8 .1

(AS)

Si1icone-6009 p32 700 001 '00 4.2 08 ,.1

(Heat Dried) Ba140 2 602 000, 309 304 0'
Interchemica1 Corp. 1131 4.9 0007 2.7 206 01

(F)

Rigortex 2202 (Clear) E32 7.0 001 '00 3., 10,
Inerto1 Company Ba140 2 60, 002 408 309 09

(AoSo**) 1131 309 001 109 108 01

o (Uear) p32 3.3 03 208 203 0'
Lithgow Corporation Ba140 .1 307 .0, 2.4 203 01

(S**) 1131 203 006 101 100 01

Cotoid (Gray) p32 404 02 307 301 06
Lithgow Corporation Ba140 '89 003 404 30' 09

(F) 1131 309 001 109 108 01

Shiller (White Enamel #3)
2

404 .0, 301 300 .1
M. Shiller Company Ba140 2. ,.6 006 4.4 309 .,

(AS) 1131 30' 001 10, 104 01

Copt'ene (Clear) p32 602 .03 407 302 10,
!llaas and Waldstein Ba140 2 607 411 '07 308 1.9

(AoS) 1131 307 002 200 1.8 .2

!armanite F.AH* p32 5.2 01 402 3.,5 07
Maurice Ao Knight Coo B140 It. 303 015 306 303 03 r

(F) I 31 205 02 108 105 .3

Pyrof1ex* (On Permanite) p32 407 06 40' 3.8 07
Maurice Ao Knight Coo Bi140 It. 404 108 407 3.6 1.1

(S) I 31 303 004 109 109 .04

Pyrof1ex Lacquer (White) p32 603 .02 406 304 102
Maurice Ao Knight Coo Ba140 50' 006 4.3 206 1.7

(S) 1131 401 .005 1.8 107 01

Ryroflex Lacquer (Gray) p32 702 0004 408 302 1.6
Maurice A0 Knight C'o. Ba140 2 6.7 0007 40' 3.4 1.1

(s) 1131 400 . 0004 106 1.5 01
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Material aDd Manufacturer Gross Spill % Adsorbed Step 1 Step 2;
(Corrosio Rating) Isotope Average Index in 1 hr. DIs DI DI

Pyrof1ex Lacquer (Black) p32 605 .02 4.8 3.3 1.5
Maurice A. Knight Co. Ba140 2 5.9 .02 4.2 3.6 .6

(S) 1131 3.6 .008 105 1..4 .1

Silicone 1.31222 p32 7.1 .006 4.9 4.1 .8
(Air Dried) Ba140 1 802 .004 5.8 4.7 1..1
Jlid1SIJdIDd. Co, 1131 5.6 .008 3.5 3.1 .4

(S)

Special Coating 11 p32 8.0 .006 508 401 107
Patterson Sargent 00. Ba140 1 7.8 .004 5.4 3.7 .17

(AoSo**) 1131 4.2 .008 2.1 1.9 .2
--

Special Coating /12 p32 7.0 .01 5.0 3.9 1.1
htterson Sargent Co. Ba140 2 6.1 0006 3.9 3.4 .5

(A.S.) 1131 208 004 104 100 .4

Penkote p32 01 3.70 .6 .6 003
Peninsular Chem. Prod. Coo Ba140 .. 104 .2 07 07 .04

(S) 1131 1.0 03 .5 05 002

ihenoplast p32 400 03 305 3.3 .2
Phenoplast Corporation Ba140 A 5.1 .06 3.9 3.2 .7

(AoS.) 1131 401 0005 1.8 107 .1

lead Paste aDd Vehicle p32 400 03 3., 302 .,3
PittSbur Plate Glass Coo Ba:I40 J. 3.2 006 200 108 .2

AoSoH) 1131 105 04 1.1 1.1 001

White Gloss Enamel p32 4.0 005 207 2.6 .1
Pratt & Lambert Ba140 It. 402 004 208 2.6 02

(AS) 1131 203 006 101 101 oQ4

White Eggshell Enamel p32 309 .05 206 205 01
Pratt & Lambert

B!140 a 308 007 2.6 2.6 .02
(AS) I 31 2.7 002 100 1.0 .03

Proxcote 19-70 3 (Clear) p32 607 006 505 3.6 1.9
Proxvlin Products Ba140 2 6.4 .06 592 3109 103

(S) 1131 301 .09 2.0 1.9 .1

Prufcoat (Gray) p32 501 002 3.4 3.4 003
Prufcoat Laboratories, Inc. Ba140 2 501 003 3.6 305 01

(S) 1131 4.0 .004 1.6 1.5 .1

Lin-X Varnish p32 504 002 3.7 306 .1
Sherwin-Williams Co. Ba140 2 505 .03 4.0 ';.8 .2

(AS) 1131 3.2 .03 107 1.6 01
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% Adsorbedllaterial and Manufacturer . Gross Spill Step 1 step 2
" (Corrosion Rat!ni) . Isotope Average Wex in 1 bro DIs I DI . i

Koroaeal ... Tile 11001'1%18* If.32 . 202 204 . 205 203 02. .'
Sloane...Blabon BaJ.40 J .300 04 206 201 0'

(S) 11.31' 300 004 106 10.3 0.3.
p32Flooring Sample 386A* 308 05' . 305 3«14 01

Sloane."Blabon
BiJ.4O J 303 008 202 200 02

(S) I 31 106 08 05 05 002

Floor ing Sample 38613* p;32 ' ," .306 03 301 209 2
Sloane..Blabon Ba140 J 404 . 01 304 200 104

(AS) 1131 109 01 09 07 02, "

Flooring Sample .3860* p32 307 05 .304 302 02
Sloane;'Blabon BaJ.40 J 301 04 207 109 08

(S) 1131 109 007 07 07 02

Flooring Sample 386D* p32 . 506 008 405 306 09 .

Sloane."B lab on Ba140 .2 507 007 405 304 01
(E) 1131 .304 0005 101 100 01

Flooring Sample 386E*
32. . 209 06 207 206 01P

,Sloane=Blabon BaJ.40 It 500 01 400 203 107
(E) 1131 .304 0007 102 100 02

Black Plastico1 (Baked) p32 . 304 101 304 207 ,,7
Stanley Cbemo B!140 J 205 104 205 109 06

(F) 1.31 201 02 104 03 101

Duralon '1/.35 p32 507 005 404 308 ;6
Uo So Stoneware Coo

BiJ.40 .2- 400 107 403 .305 08
() I .31 400 01 .300 201 09

B-121 Unicbrome (Clear) p.3t 603 005 500 .305 105
United Chromium Ba 6 703 :8& 506 308 108...

(F) 11.31 403 109 109 0'04

Ucilon 451 p.32 309 . 02 .302 208 04
Dull AluminumS}United Chroma Bi140 11: 502 0005 209 .. 206 03

(F) I 31 .306 0008 105 100 05

B 124",,1 Unicbrom (Clear) p32 305 -004 201 109 02
Be.kedj) United Chromium Ba140 l 304 '003 109 108 01

(AS) 11.31 108 008 07 06 01

Ucl10n 452 (Gray) p.32 306 02 209 207 02
Uni tad ChromiUm Ba140 Ik 307 006 205 203 02

(5**) 1131 306 002 109 107 02

Uci10n 400=9 (White) p.32 700 0002 4D .304 ..9
United Chromium

B!140
6 604 e04 5,,0 .306 104

(S) I .31
...

401 0008 200 109 01

:1

UIilon 1601J.A1uminum)
p32

gos
,,0;3 i:l '2 101 <;

United em-o um
B!140

2 oJ. 0.3 .3:9 07 i
(F) I .31 304 ,02 107 106 .1 ,,

J,,.,"
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'SUSCEPTIBILITY OF VARIOq8
'.

STRUCTURAL MATERIALs'. TAPES AND STRIP COATS

"

Material aDd Manuracturer
(Corrosion Rating)

Percent' Adsorbed in One Hour

,p3.2 Ba 140 1131

Liquid SoC~-553-45A
!mer 0 Resinous Ohem. Corp..

(S)

0.03

Brevon-Black SoCo
Atlas Powder Company

(S)

Polyken Tape*
Bauer and Black

(S)

,0005

Bisonite 11751 -White SoCo
Bisonite Company

(S**)

0001

Concrete*- Special Floor Sample
Carbide & Carbon, mNL

Geon Latex 31X
B0 F0 Goodrich

(F)

21,,0

00000n9 SoCo
Hollingshead Corp~

(5)

00 Do #68 Tape*
Industrial Tape Corp"

(AS**)

4301 41,,1

Jonflex #66 Tape*
Industrial Tape Corpa

(AS)

005 1800

Acetate Film Tape*
Industrial Tape Corpo

(F)

0,,1
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Material and Manufacturer
Percent Ads()1:"bedin One Hour

p32 140 1131(Corrosion Rating) Ba
.,..,

Copee1 Liquid Plastic I 0..001 0003. 002
Maas & Waldstein Company

(S)

Mica SoCo = Blue I 0003 0004 0003
Midland Indo Finises Coo

(S)

Research Sample I/J=653 (SoCo)' I 0007 004 003
Monsanto ChemoCompany

(E)

Spraylat SoOo = 1054 I bol 003 003

SpL"aylat Corration(AS**

Plywood* I 4800 8200 4100
Uo So Plywood Company

Tygofilm =, Clear SoCo I 00004 00008 0002
U0 So Stoneware Company

(S)

Aluminum* I 005 0004 0.05

Structural Steel*

I

7606 903 0.1

Transite* 9500 9800 9.'1
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CCRROSION TESTS

..

,

i
r

----

ChemicalTest

3M HN03 3 M NAOH :3 M HC1 3 M H2SO4
Hexone

I

0
0 ... 0 ,.0 os

rtJ 01 ItS 01 rtJ 01 rtJ 01 rtJ

Material and Manufacturer N bit .fI taD =a J() () . () I D () () .
as ! lIS ! 1 as

!
lIS

!-+> : -+> .p .p .p
'II lIS

E-t E-t p:; <II E-t p:; 1i-4' <Ij E-t P$
, , ,

615 Ruba1t
I

1- 20 pI 5 p y 0.,3 p y 20 P y. 1 P
Alfred Hague & Company

Amercoat 1/55 N 168 E N 168 E- N 168 E- N 336 E y 5 p:

Amer" Pipe & Const" Co"

Amercoat 1144 R 168 E H 168 E B. 168 E- I. 336 E. Y 3 p
Amer" Pipe & Canst" Co."

Amercoat 1131 lIJj 168 E N 168 E N 168 E N 336 E Y 1 P
AIDer" Pipe & Const" Co"

Liquid Strip 553.,,45A y 142 G Y 120 (it N 168 E N. 336 E y 1 P
.Amer.Resinous Chem"COe "

Asphalt Tile Y 42 p Y 48 P Y 24 p y 24 p Y 1 P
Armstrong Cork COe

Duranite H (White) Y 44 p Y 18 P N 168 E Y 120 G y 1 P
Atlas Powder COe

Brevon 530...2.,,353(S"C,,) N 168 E N 168 E N 168 E N 336 E y 1 P
Atlas Powder Company

2(1)Bl Varnish N 168 E Y 18 'p N 168 E N 336 E ;y 1 p
Barrett Varnish Company

Hblykan Tape N 168 E Y 148 G. N 168 E N 168 E Y 240 p
Bauer and Black Company

Gray It-lOl N 168 E N 168 E N 168 E N 336 E Y 1 P
Bisonite Company

Bisonite 751 (SeC,,) y 48' P y 138 G N 168 E y 310 G Y 1 P
Bisonite Company

-
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ChemicJ:ll TestA

3 14HN03 3 II NAOH 3 M Hel ,"3 M H2S04 Hexone
'.. .-

Material, and Manufacturer td 0 ~J tdJ ~ rn ~!.
~ ~ ~~ ~ bI)~ ~ tIO C) ~ ~ C) :If ~
Cd ~.::t Cd !R .a Cd ~.a Cd Q).::t Cd m :a~ .;:J ~ ~ .;:J ~ ~ .;:! ~ ~ ~~ ~ ori Cd

c4 E-4 c:r:= c4 E-4 c:r:= <.E-4 c:r:= C:II E-4 c:r:= c4 E-4 ~
,

Fiuorothene N 168 E N 168 E N 168 E N 168 E N 168 E
Carbide &.Carbon Coo brs.,t

. I

Plastic Coating #541 Y 72 M Y 17 P N 168 E N 336 E Y 3 p
Corrosite Corporation

Plastic Coating, (Gray) N 168 E N 168 E N. 168 E N 336 E ,Y 1 P.
Corrosite Corporati.on '

Plastic Coating 18228 N 168. E N 168 E N 168 E H. 336 E YIP
Corrosite CorPoration

PJastic Coating (A1.)- I 20 P Y 003 P Y 20 P Y 20 P I 1 P
Oorrosite Corporation

Devon Resin K 5925 . N 168 E N 168 E N 168 E N 336 E Y 24 G

De.voeand Reynolds Co. - br s ~

PoJ.ythene N 168 E N 168 E N 168 E N 168 E N 168 E
DowChemical Company br s.

Shell Enamel (Baked) Y 120 G Y 0008 P Y 140. G I 72 II N 168 E
DuPont Corporation brs.

She11stone N 168 E N 168 E N 168 E N 168 E N 168 E
Eo Ho Sheldon Company , brs.

Supernite Varnish N 168 E Y 17 P N 168 E N 336 E Y 1 P
The Garland Company

Acanal (White) It 168 E N 168 .E N '168 E N 336 E YIP
The Gar land Company .' .
Textol1te . N 168 E N 168 E N 168 E N 168 E Ii; 168 E
General Electric Company' brso

Pl1-Namel 815 N 168 E Y 005 P N . 168 E N 336 E Y 2 P
The Glidden Company

Black Chem. Resistant 1/1 N 168 E I Ou3 P N' 168 E N 336 E YIP
The Glidden Company

.'. lOt """.
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3 MHN03 3 It NAOH .. 3 MHCl 3 M H2so4 Hexone
--.

.
0 0 0 0

3'Material and Manufacturer ]
II}

]
II}

]
II}

]
IQ od

! bO bO .bQ j =-
2PC) C) C) C)

.
C) I

\IS CD lIS

.!
lIS Q) lIS

!
lIS

]
oM

.:t .a +:>
: : lIS lIS \IS

CII E-4 E-4 E-4 p;: E-4 p;: E-t
,

Ilack Chem 0 Re siatant 1/2 Y 120 G y 002 P Y :140 G N 336 E Y 1 P
he Glidden Company

J.a.ck ChemoResistant 1/3 y 48 P y 002 P Ii. 168 E 1\1; 336 E Y 2 P
he Glidden Company

thacrylate (White) N 168 E. HI 168 E N. 168 E- li 336 E Y 1 P
'he Glidden Company

.1kyd (White) N 24- p y 001 P N 168 E N .3.36 E y 1 P
Glidden Company

'jny1 (White) N 168 E N 168 E N 168 E N 3.36 E Y 1 P
the Glidden Oompany

ber Paint (White) y 24 P N 168 E & 168 E N .3.36 E Y 1 P
he Glidden Company

hlorinated Rubber (Gray) N 168 E Y 009 p' N. 168 E N .336 E Y 5 P
'he Glidden Company

on Latex .31X(SoC.) y 48 P Y 18 P N 168 E y 22 P Y 1 P
10 F. GoodrichChemoCo.

'iny1 Flooring 1/.3511 N 168 E y 1.38 G N 168 E N 168 E F 10 P
toodyear Rubber Company

I 241B (Gray) y 48 P y 18 P N 168 E N .336 E Y 1 P
fordon-Lacey Company

. 2m (White) N 168 E N 168 E N 168 E N .3.36 E Y 1 P
fordanLacey ChemoCoo

. 2488 (Clear) N 168 E N 168 E- N 168 E N .336 E Y 1 P
rordo}.-Lacey Chemo Coo

220F N 168 E N 168 E Ii; 168 E N .3.36 E Y 1 P
;ordonlecey Chemo Coo

, 89A (Black) N 168 E N 168 E N 168 E N .336 E y 1 P
rdon-Lacey Chemo Coo

ocoon (SoC) N 168 E N 168 E N 168 E N .336 E Y 1 P
0140Hollingshead Corpo

onf'lex Tape N 168 E y 005 P 'N 168 E N 168 E Y 1 P
nduatria1 Tape Corp.
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Gh.mic' "'HLM

,

. ,

.3 It lIN0.3 .3 M NAOH .3 M HC1
.3 M H2SO4

Hexone
.

. .10 0 0 0 3,]
OJ rO OJ rO OJ rO OJ

]Material and Manutacturer tID 'J:! tID
!

tID ;II
J

. .
()

.a
() 0 ;1 () () ;t () I

as
]

as ! as CD as CD as
]

.
+> +> +> +>
as +:t +> as

E-oI <II E-t <II E-oI <II E-oI E-oI

Acetate Film ape y 18 P Y 20 P Y 140 G Y 20 P Y .240 p
Industrial Tape Corp"

,
.

OoDo .#68- Tape. Y 1 P Y 0016 p N 168 E Y 140 G Y 1 P .
Industrial Tape Corpo

Rigortex 2202 (Clear) Y 72 Ii Y 40 p N 168 E N .3.36 E Y 1 P
Inerto1 Company

.-
Silicone 609 (Baked)

.Y 2 P y 4 p y 4 p y 1,,; P Y 1 P
Intercbemca1 Corp" . .
Silicone ;75 (Baked) Y 120 G y 0016 p Y 140 G Y 140 G Y I P
Intercem1ca1 Corpo.,
Silicone 58.3 (Baked) Y 120 G Y 18 p Y 140 G N 168 E Y 1 P
Interchemica;L Corpo

....

-

LC-600 (Ch) Y 48 P Y 66 M Y 130 G N .3.36 E Y 1 P
Lithgow Corporation'

. .
. ... i

Cotoid (Gray) y 24 p y 18 P y 20 P Y 48 P Y 1 P
1Lithgow Corporation

White Ename1 11.3 N 168 E y IS P N 168 E N .3.36 E Y 1 P jM0 SlP-ller ComPany

Coprene (Clear) N 168 E
.

18 p N 168 E. N 336 E Y 1 P j

Maas and Waldstein Coo
.

Copee1 Liquid Plastic (S.C) N 168 E N 168 E N 1. E'. N .336 E Y 1 P
Maas and Waldstein Company .

Permanite FAR y 48 p y 003 p y 72 M Y 20 P Y 1 P
maurice Knight Company

Pyroflex Lacquer (White) N 168 E N 168 E N 168 E N .3.36 E Y 1 P 1

aurice Knight Company

Pyrof1ex Lacquer (Gray) N 168 E N 168 E N 168 E N 336 E Y 1 P
iaurice Knight Company .
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Chemical T68t

:3 II IINO) 3 M NAOH j II BC1 3 M S04 Hexone

0
0 0 0 0

!Material and Manufacturer J fQ

]
fQ

]
!11 i fQ

:i
! J E J . .!3 0",. ! , !.

! : 1i1
Cd a:i E-i trl E-4 o:!

Pyroflex lacquer (Black) N 168 E N 168 E N 168 E N :336 E Y 1 P
f4aurice ight Company

Silicone 9 L:3X222 N 168 E ?i 168 E N 168 E N 168 E Y 1 P
Midland 1nd0 Company ..

Mica SCo - Blue N 168 E N 168 E N 168 E N 168 E y 1 P
J4idlaDdInd 0 Compal17

J-6S3 Research Camp1e (S.Co) y 160 G. y 96 G H 168 E N :336 E y 288 E
Monsanto ChemoCoo brso

Special Coating 1/1 y 72 M Y 10.3 P N 168 E Y 3:30 G I- 1 P
The Patterson Sargent Coo

Special Coating 1/2 N 168 E y 18 P Iii 168 E N :336 E Y 1 P
The Patterson Sargent Coo

Penkote N 168 E N 168 E N 168 E N 168 E y 1 P
Feninsular Chem6 Prodo Coo

Phenoplast N 168 E Y 0008 P N 168 E N 168 E y 480 P..

Phenoplast Corporation

ad Paste & Vehicle Y 48 P I 103 P N 168 E N :3:36 E Y 1 P
Pittsburgh Plate Glass Coo

White Enamel N 168 E Y 0008 P N 168 E N 168 E y 5 P
P.rtt and lambert

Proxcote 19-70...3 N 168 E N 168 E Ii 168E N 336 E 1 P
ProxyJJn Products

Prutccat N 168 E N 168 E y 140 G y 48 P y 1 P
Brufcoat laboratories

weite N 168 E N 168 E N 168 E N 168 E Y 60 P
Robm and Haas COe>

Lin-X Varnish N 168 E Y 0008 P N 168 E N 168 E Y 1 P
Sherwm-Williams Company

Flooring Sample 386 A N 168 E N 168 E N 168 E N 168 E Y 180 P
Sloane & Blabon Company



CodeE y... Yes, N - No,j) E ... Exoe1lent,j) G ... Good,j) II ... lIedium,j) l' ... Poor
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-
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ChemicalTests -, \

3 M BN03 --"-3 It NAOU' 3 M HCl 3 M H2SO4
Hexone.

a'
..

0 0 0 0
. , ,I/)

;.
I/)

]
I/)

i'
I/)

]
. .

Mater1a and lIanuf'aoturer t20
N ! 'J ! ,. C) C) C) 0

as. ! ! as as

:

as

...

'. . ....' ,:t; ,:t;. .

110or1nf S&mEle 386B
N 168 I I 18 P ,N 168 E N 168 E Y 180 P

Sloane Bla on Coo

Flooring Sample 3860 N 168 E N 168 E N 168 E NI 168 E Y 180 P
Sloane& Blabon 000 .

Floor ing Sample J86D N 168 E N 168 E N 168 E.. N 168 E N 168 E
Sloane& B'labon 000 ! lirs"

Flooring Sample ,386E N 168 E :w 1.38 G. N 168 E Ii 168 E N 168 E
Sloane &Blabon COf) brs"

Korosea1 Tile Flooring N 168 E. N 168 E IiI 168 E Ii< 168 E Y 180 p-
Sloane and Blabon Coo

Spraylat (SoCo) - 1054 y 120 G Y 24 P y 48 l' Y JJJ..G y 24 G'
Spraylat Corporation brso

Black Plastiool 7?R-88 y 2 l' Y 18 P Y 44 p y 20 l' Y 1 P
The Stanley Coration

B-12l Uniobrome Y 24 p y 001 P Y 20 P Y 3 p y 1 l'
United Chromium, Inco

Ucilon 451 y 48 P y 18 P N 168 E Y · 321 G Y 3 P
United Chromiump Inoo

Bc-124-l Uniohrome Ii 168 E Y 002 l' Y 140 G Y 142 G N 168 E
United Obromiumg ]noo

I

brs"
,.

IJoi1on 452 y 48 l' N 168 E N 168 E Ni 336 E y 1 l'
fJnited Cbromiumg Inco.

00i1oo tOOa09
N 168 E N 168 E N .168 E N 336 E JI 1 P

United' hramiumg Inoo .
U01100 :601 I 6 l' Y 0,,1 l' Y 20 l' y 20 l' Y 1 P
United Chromiumg JinoO'

[)uraloo 1/35 N 168 E. Y 148 G NJ 168 E N 168 E N 168 E
Do So stoneware Coo brso

rygofi1m...Clear SoCo N 168 E N 168 E. N 168 E N 168 E y 1 P
(10S. Stoneware Coo

- -
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aqueous reasents far the fullweeko Hexane might provide a good reagent far

the final removal of contamination raclioe1ements from the Devon resino How-

ever~ this po1nt has not been 1nvestigatedo. .

benty-e1ght coatings successfully withstood the aqueous reagents far

a period ot one week~but did not withstand the ketone 0 They are 8

10 Amercoat 1131
20 Amercoat 1144
30 Amercoat 1J55
40 Liquid strip 55J...45A
50 Brevon 535~-35J (SoCo)
60 Bison1te pj...l01
70 Carrosite Plastic ... Gray
80 Corros1te Plastic '" 8228
9 0 Acanal CD Gray

100 Acana1... White
ll~ Glidden... RL 8222 Methacrylate
120 Glidden -RL 8319=E Vinyl
130 Gordon I.e.cy J 211 E
140 Gordon I.e.cy A 2488

.'

150 Gordon Laoy CD J 2201
160 Gordon Lacy A S9A
17_ Co~oon (SoCo)
180 Copeel Liquid Plastic
190 Pyrof1ex -White
200 Pyrof1ex... Gray
210 Pyrof1ex... Black
220 Silicone L3X222
230 Mica (PoCo) ... Blue
240 Penkote
250 Proxcote... 19-70-3
260 Pruf Coat
270 Ucilon - 400-9
280 TygoFilm CD Clear (SoCo)

The remainder of the coatings failed :in the presence of one or more of

the aqueous reagents aswellas hexoneo Seven of these coatings failed all

tests within 48 hoUT'Sand are not considered sui table for areas where acids

or organic reagents are usedo These are &

10 615 Rubalt
20 Corrosite=Aluminwn
.30 Silicone 6009

Cotoid
Black Plasticol
Uci10n 111601

The authOTs recognize the fact that resistance to corrosion depends very

greatq on the pr'eparation of the coatingo In preparing as many different

materials as were examined for this work!) it is almost inevitable that the

best results for some coatings require a degree of aknowhowa in the details

of preparation that we do not haveo Tberefare,l) it is probable that in a few

instances!) an apparent oofailureBl can be improved by appl;ying the coating in

a ditferent wayo

..L - - ---
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STANDARDDECONTAMINATIONANDSUSCEPTJ;BILI~tY~ESTS

Several paints which were tested are of the strippable type. These would

logica1l1 be used under circumstances where reagent cle~ing. i~ not practical.

Therefore, only their chemical resistance and susceptibility to contamination

were tested. The results are presented in Table II~ Unlike permanent surfaces,

it is often desirable that theBe coat:1ngshold all contaminants permanentl1.so

they will not rub off dur:1ngthe stripping processo

The results of the standard decontamination tests are presented in Table I.
';thedata are presented independently for each radioelement. The first column

gives the gross average of the OIspillindicesu9 for all three elements. It is

:1ncluiedonly'as an aid in locating the very good or verT bad materials a11d

has no precise quantitative significance - the larger the number, the better

th£ material.

9
The secoIJd column gives the specific spill indices for each elemento

It a spill occurs, and the radioactive solution is removed from the surface

at once 9 only a portion of the radioactive atoms will remain adsorbed to the

surface as contamination. Much of this contamination can be removed by sub...

sequent reagent cleaning. The spill index evaluatesa surfacewith respect

to two criteria = susceptibility to contamination and ease of decontamination.

From these two values9 a single value can be obtained which will incorporate

them both. It is designed to estimate the fraction of the total radioactive

sample that is likely to remain tenaciously attached on the surface if a

spill occursand is cleanedup within an ho'QI". However, this does not make

a distinctionas to whether an apParentlygood material is useful because

the adsorption is low9 Qr because a very large fractionmay be removedby

reagent cleaning even after the surface has dried, or botho

The'r"efore9 the percent adsorbed iL onehouris listedin the third

i
.i

I
!
j

I
:,.\'."
I

i
.

-'

...
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coltmmg and the staDdard decontamination index in the fourth column. These

measure respectivelr the susceptibility of the surface to contamination, and

its ease of decontamination after dryingo Since the cleaning prooedure is

done in two steps~ the results for each step independently are shown in the

last two columnso

I
I
j
I
L

I

}
I!

The authors' primary objective, which is to prepare standard tables from

. which materials suitable tor different purposes maybe selected, is tulti11ed

by the tables themselveso Therefore, only a few points of general interest

will be discussed specifioal1¥ 0

Point 18 The susceptibility and decontamination properties of various

types of resins and plastics showed no consistency oorresponding to their

chemioal composition, i.eo, vinyls, methyl-methacrylates, furfuraldehydes,

phenoUormaldehydes, etco A much more detailed mowledge of the ohemical

composition of' tillers, solvents, plasticizers, etoog used by each produoer

would be necessary before any correlation on this basis could be attemptedo

Point 2z The comb1Dtion of the contaminating conditionsg the surface

material and the cleaning reagent constitute a system ot three interdependent

variables which leads to a high degree of specificity in cleaning efficienoy 0 .

Therefore, extrapolations to new situations is extremely uncertaino It is

difficult, it not impossible g to predict what will happen.

Point 38 Since porsity and roughness were minimiZed in the selection

of the materials, a so-called good surface could be correlated more directly

with its water repellency than with any other one property. For example,

the silicones, as a group, stand out because of their uniformly high spill

indexo A glance at the tables shows that most of this comes .tran tbeir uni...

form~ low adsorption values.

Point 48 The rather uniform pattern obtained with iodine is interpret.ed

--
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131 140 _32
to mean that the I 1s adsorbed very slowly as compared to Ba and F" ,
but once attached to the surface it becomes very difficult to remove 0 This

behavior is consistent. with the fact that most of these materials contain
....

double bonds with which iodine can react irreversibly as it becomes oxidized

by the air 0 Therefore i the use of plastics and paints with 1131 can be ex-

pected to lead to some difficultieso

Point 58 The resultE' obtained on floor materials which have been se-

lected in the past because of their outstanding abrasion and chemical resist-

ance.were uniformly poor» showing that reagent cleaning has little chance of

success in their maintenance 0 (See asphalt tile ~ Penkote) 0 There is ample

experience to pt"ove that this conclusion is correcto Howeveri othermateri-

ala which have not yet been extensively used in radiochemicalfacilitiesshow

considerable promise since 9 on the basis of our results, they should compete

favorablylO with some types of stainless steelg when judged onlY on their

decontamination propertieso (See Duralon 35 and Sloane Blabon Flooring Sample

386D)

Point 6& Several of the materials examined have been shown to be basi-

calJ,y superior in decontaminating pt"operties to glass, lead or stainless steel
32 140 .

when used with P orBa 0 Many more are Just as good or almost as good"

Point 7& By comparison with the spill indices and standard decontamina-

tion indices that should be used for different activity levels, it is con...

cluded that a very wide range of plastics and resins can be used efficiently

in laboratories using 1 mco or less activity in the total sampleo A smaller

number are basical~ capable of efficient use up to approximately 100 mco
. .

The author& consider that efficient routine use depends on one's ability to
\

\
reduce a surface contaminant to a level near "tolerance" by reagent methods

without resorting to surface erosion"

. ..)
._.~I
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A smoot,h, homogeneous material from which th~ superficial layers oan be

dissol,vedby alInost successive monOD1~lecular layers wi~~out significant pene-

tration of the solvent makes it possible to clean even 'the surface-bound con-

taminants rather efficiently by reagent methodso If the right solvent could
" ,r

.'beJound for basica~ unsuitable materials such as asphalt tile, Penkote, etc 0 ,
,their' useful range could be graded upward markedlyo' Further developments along

these lines shou:1.q,push the range of efficient use into the low curie regiono

THE USE OF DETERGENTS

The preliminary studies reported elsewhere UJ demonstrated that other

reagents were just as effective as the standard reagents for removing a par...

ticu1Ar eleme~t from a particular surfaceo Therefore, a preliminary study

of the decontamination properties of detergents has been madeo

Since lucite. was readily available and had proved to be a good material

from the standpoint of decontamination, under the standard conditions, the
, ~ W

ability of several different classes of detergents to remove P and Ba

after air drying on lucite was stmiedo The results are presented in Table III

showing the decontamination index for the detergent, the' separate indices at

each step in the procedure, and the comparative results with the standard de...

contamination index which was obtained by the use of the standard reagento

The decontamination efficiency of the detergent as compared to that of

the standard reagent is showninthelast columno Since the efficiency of

each reagent is reported numericalJ,y in the logarithmic form, the relative

efficiencies are measured by subtracting the decontamination index of the

standard reagent (DIs) from that of the" detergent (D~et) 0 A positive value

indicates that the detergent was a better cleaning agent than the standard

reagent, while a negative value indicates that it was a poorer reagento When

the difference falls between +005 and -005, the two are considered to be
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Table III

CleaDing -Reagent Isotope Total DI step iiI step 12 Det - DIs
.& MaDuf'acturer tor Det. DI DI

")"J .. --

TritOn 720 p32 500 2.9 2.1 .. 2.1
RobInand Haas Company Bal40 3.1 .8 2.3 .. 1.6

1$ Trinton 770 p32 500 2.5 205 .. 2.1
Robm and Haas CQmpany Ball.O 4.0 .7 3..3 - 0.7

J$ lIulsor 224 p.32 504 2.7 2.7 .. I.?
Synthetic Chem. Inc. Ba14° 4.0 1.1 2.9 - 0.7

1131 .3.1 2.8 .3 + 0.2
'i

J$ Mulsor 224 p32 .I 4.9 '3.2 107 .. 2.2
i and 10% C.M.S. Ba140 3.7 2.0 1.7 .. 1.0-I

1131 3.0 2.7 ..3 + 0.1
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eaaont1a11l equal in efficiency (/

The results show that the only two detergents (Nytron and Mulsor) tried

.with 1131were just as gdod as 56%-HI in removing the contaminant. Tworea-.
gwmts (Tergitol WA4~ and S-189...Jacques-Wolf'e Coo" plus DuPont CMSprotective

colloid) were just as effective as 3N HN03-3NH3P04in removing p320 Several

were just as good or almost as good as6N HN03 in removing Ba1400

The protective colloid (CMS...DuPont)was tried in conjtmction with an

anionic detergent (S...l89 Jacques.,.Wolf'e Co.) and with a nonionio detergent on

both luoite and glasso It c~used a marked improvement in the aotion of the .

anionic product~ but had no apparent effect on the nonionio produoto This ob-.

i

I
i

.-.:t

4

I

servatiun is consistent with the anticipated specificity of detergent action
q

which at present is based on the thought that the reaction of the detergent

with the surface material contributes far mare to its cleaning efficiency than

does a reaction between the reagent and the radioelemento Additional evidence

pointing in the same direction is the fact that Sequestrene A.Ao which is a

chelating reagent was much better for removing p32, with which there should be

. 140
no chemical combination, than it was for removing Ba , with which it forms

a complex 10n~ thus displacing the Batt equilibrium toward the solution.

In the second experiment air dried p32 ~ Bal40 and 1131 were removed from

a representative group of materials by Mulsor 224 which had proved to be an

average detergent in the previous experimento The results, presented in

'I
!

or

Table IV, show that lIulsor can compete with the standard reagent in only a

few instances, most of these being in the removal of 11310 It should also

be noted that on a particular material~ one or 8J'J.other of the elements may
.

be removed more efficiently than the otherso There is no consistent relation

between the indices for the different elements when one uses the same deter-

gent for removing contamination from different surfaces.

-.
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TABIE II

DECONTJU!INATIONOF SElEOTEDRESINS WITH MULSCR224

Cleaning Reagent Isotope Total DI step 1/1. . step 1/2 Det ... DIs
aDd Manufacturer for Deto DI DI

Amercoat.1J31 p32 309 206 103 -.102
Amero Pipe & Constr. Coo Bi140

300 102 108 ... 105
I 31 204 201 003 - 008

Asphalt Tile Flooring p.32 005 003 .002 ... 109
Armstrong Cork Company Ba140 007 004 0.3 .....202

1131 004 00.3 001 cO204
.. ,
I I
, i

Po1ythene p.32 400 109 201 .., 1.4
DuPont Corporation Ba140 301 005 206 - 209

1131 108 106 002 - 104

Shell Enamel p32 407 304 103 .. 002

.DuPont Corporation Bi140
402 007 305 ... 10,

I 31 108 106 002 ... 002

.A...248...B p.32 407 303 104 . - 0,,2

Gordon Lacy Company Ba140 307 108 109 ... 100
1131 107 106 001 ... 005

SiliconeIJ583 p.32 307 301 006 ... 208

Interceo Corporation Ba140 304 104 200 ... 208
1131 109 108 001 ... 008

Koroseal Tile Flooring p32 102 004 008 CD 103
Sloane Blabon Company B1.4O 009 003 006 ... 1.7

Ii31 004 004 0001 co 102
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The same observation was made with respect to the removal of these tbr,ee

elements from glass" stainless ste~l and lead, again pointing up the.. fact that

reagent cleaning involves the interaction of at lease three major variables ...

the surface, the radioelement,~d the cleaning reagent. The development of

detergents which have outstanding cleaning properties promises to be a matter

of, fitting the reagent to a specific job -at least mltil the mechanism of' the

action is better understood.
.

Despite the unfavorable comparison of many de'ttergents with the standard

reagent, the first experiment demonstrated that a detergent may be 'found that

is just as good as the standard reagent for removing a particular element from

a particular surface materialo Also, a large number of cleaning problems exist
..

for which a decontamination index of 3 or 4 is quite adequate, and Mulsor, an

"average detergent" when used with lucite, gave an 1Ddex of this magnitude on

several of the materials.

It should be noted also that Mulsor on asphalt tile and Koroseal tile was
.

virtually useless" If these mate;rials are selected for use in a radiochemical

laboratory to take advantage of their prover; wearing q,.lities, one should be

prepared to adopt a maintenance policy of replacing the contaminated areas.

SUMMARY

The corrosion resistance and decontaminating properties of several avail-

able paints, plastics and resins have been studied under standardiZed conditions.

It is cOncluded that some of these may be used to advantage in place of glass,

stainless steel or lead for many commonfunctions, and that they may often be

cleaned by mildreagents, such as detergents. The combination of the contami-

.1
I-

t

natingconditio;1S, the surface material, and the cleaning reagent are inter...

dependent variables which leads to a high degt"ee of specificity in cleaning

efficiency.
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1. Based on w,ork done in the Biology DivisIon, Oak Ridge National Laboratoiy
under Contract N,o. W-7405-Eng-26 for the Atomic Energy Commission.
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2. Present address: Naval Radiological Defense l.6boratory, San Fran6isco,'
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e
ctivity on Surfaoe before Cleaning ). ,a' acon WI1.I.Ua on uu.ex:. J.Alg ,

, Activity on Surface after Cleaning

7. 1'0 Isotopic carrier added deliberately during production. Tbe total solids
were of the general order of 1 mg/25 mI. ,

8. The authors are particularly indebted to Arthur D. Little, Inc. for ma1d..Dg
available to them some- information obtained during their extensive studies
of materials to be used in the construction of some of the new A.E.C.
facilities. '

9. Spill Index = Log (Act. on Surface after Cleaning\:(Log % of Ads - DI )
\" Total Activity of Sample ) s

iO.The material should have a spill index of 7 or higher and a DIe of 6 or
higher to be considered markedly superior. It needs a spill index of
5-6 and a DIs of 4-5 '1::0be .considered comparable.

11. Resistance to corrosion depends very greatly on the preparation of the
coating. It is probable that in a few instances better resistanoe

. .coUld be shown by applying the coating in a different way.
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